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PATENT APPLICATION 
VALVE SPRING ANTI-ROTATION APPARATUS 
BACKGROUND OF THE INVENTION 
FIELD OF INVENTION 

[0001] The present invention relates to valve spring and valve stem seal 
assemblies for use in internal combustion engines, and more particularly to bottom 
flange portions of such assemblies adapted to bear against cylinder head decks. 
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[0002] Those skilled in the art will appreciate the manner in which intake and 
exhaust valves are employed in cylinder heads of internal combustion engines. Such 
valves include integral elongated stems extending away from the engine cylinder 
heads, the ends of the stems interacting with rotating cams for cyclic repeated opening 
and closure of the valves during the combustion cycle. 

[0003] The valve stems thus move reciprocally to and from the cylinder head, and 
so-called valve stem seal assemblies, also variously called valve seal assemblies, are 
used to seal against leakage of oil through a clearance path between each annular 
engine valve guide and an associated valve stem supported for reciprocal motion 
within that particular guide. Obviously, in order to permit unobstructed reciprocal 
movement of the stem in the guide, some mechanical clearance must exist between 
the valve guide and the moving stem. 

[0004] Thus as is well known, the intake ports of a combustion chamber are 
opened and closed by the reciprocating motion of at least one intake valve, which in 
turn is driven by the rotary motion of a cam, the latter being affixed to and rotary with 
an engine camshaft. The intake valve permits fuel mixed with air to flow into the 
combustion chamber. In addition, an internal combustion engine has at least one 



exhaust valve and associated exhaust port for releasing expended combustion gases to 
the atmosphere. Typically, intake and exhaust valves are of the same construction, 
and include stems integrally affixed to the valves. 

[0005] In the typical engine, a valve seal assembly is fitted over each valve stem, 
each assembly being frictionally mounted over an associated valve guide to assure its 
securement within the engine. The valve guide normally extends upwardly from a 
cylinder head deck of the engine. Typically each valve seal assembly has two 
primary parts; 1) an elastomeric valve seal positioned at its upper end to control 
leakage of oil between the valve stem and guide as noted, and 2) a structural 
cylindrical part called a retainer which is mounted atop of, and is axially secured to, 
the valve guide. 

[0006] In some cases, the retainer has a so-called bottom flange that extends 
radially over and against the valve spring seat of the cylinder head deck. As those 
skilled in the art will appreciate, the cylinder head deck provides support for the 
bottom flange, or so-called spring seat flange, against which valve return springs bear. 
One recurring issue has been that the bottom of the spring seat flange tends to rotate 
under conditions of vibration, producing undesirable wear between the cylinder head 
deck and the flange. 

[0007] In some limited cases, particularly relating to exhaust valves, no valve 
stem seal assembly is included. Under the latter arrangement, only a guide and stem 
is employed, and the valve return spring typically bears against a washer instead of a 
seal retainer flange. In such cases, the washer gives rise to the same problem. 

[0008] Several techniques and structures for preventing rotation of valve stem seal 
parts that bear against a valve spring and/or a cylinder head deck have been proffered, 
including tabs designed to avoid rotation of valve stem seal parts for avoidance of 
wear. However, there has not yet been a fully satisfactory solution to the issue 
presented. 



SUMMARY OF THE INVENTION 



[0009] This invention offers an improved anti-rotation system for a valve stem 
spring seat flange or washer subject to torque loads particularly induced by engine 
vibrations. Several protuberances or surface projections are arranged on the bottom 
of a spring seat flange or wear washer of the valve stem seal assembly. In at least one 
described embodiment, protuberances or bumps are adapted to engage corresponding 
depressions, holes, or receptors in a valve spring seat area of a cylinder head surface 
against which the flange or wear washer abuts. The purpose of the invention is to 
provide a positive, mechanical anchor for resisting torque applied to the spring seat 
flange or washer via rotation of the valve spring induced by mechanical engine 
vibrations. 

10010] The protuberances prevent sliding contact between the valve spring flange 
or washer and cylinder head at the interface between the seal or washer and the 
cylinder head. Premature part wear is thus avoided. In at least one embodiment of 
the invention as disclosed, a cylinder head manufacturer will be required to produce a 
cylinder head with several small depressions or apertures in the valve spring flange or 
wear washer area to correspond with the inventive protrusions or bumps on the flange 
or washer. It is contemplated that the protrusions or bump structures may be either 
cast formed or machined in place. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] Figure 1 is an elevation view of one preferred embodiment of a valve stem 
seal assembly of the present invention, wherein the seal assembly is shown installed 
atop a valve guide extending upwardly from a cylinder head deck, the seal assembly 
engaging a valve stem, and wherein a partial cut-away reveals a view in cross-section 
of an elastomeric seal and metallic retainer incorporated in the preferred embodiment. 

[0012] Figure 2 is plan view of the valve stem seal assembly structure of Figure 1. 



[0013] Figure 3 is a fragmentary cross-sectional view of one preferred 
embodiment of a spring seat flange on the retainer of Figures 1 and 2. 

[0014] Figure 4 is a similar cross-sectional view of another preferred embodiment 
of the spring seat flange. 

[0015] Figures 5 A and 5B are cross-sectional side and end views of yet another 
preferred embodiment of the spring seat flange. 

[0016] Figure 6 is a preferred embodiment of a spring seat washer employed with 
a simple guide and stem arrangement that does not include a valve stem seal 
assembly. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0017] Referring initially to Figure 1, a valve stem seal assembly 10 incorporates 
an elastomeric seal body 12 supported via an upper end portion 14 of a cylindrical 
metallic retainer 16. The seal body 12 is a generally annular member that includes 
interior and exterior surfaces 15 and 17, respectively. The seal body 12 is 
circumferentially supported in the retainer end portion 14 by its exterior surface 17, as 
revealed in the cut-away portion of Figure 1. The interior surface 15 of the seal 12 is 
a circumferentially extending valve stem sealing media adapted to engage a 
reciprocally movable valve stem 20. Those skilled in the art will appreciate that the 
valve stem 20 contains a valve member, such as a valve head (not shown). In some 
cases, the seal body 12 also incorporates a valve guide seal lip adapted to engage the 
top of a valve guide, although not the case in this particular embodiment. 

[0018] Referring now also to Figure 2, the described valve stem seal assembly 10 
is shown installed over a valve guide 22 that is press fit or welded to a guide aperture 
24 of a cylinder head deck 26 of an engine (not shown). Those skilled in the art will 
appreciate that the valve guide 22 protrudes axially upwardly from the deck 26, and 
supports the valve stem 20 for reciprocal movement therein. As depicted, the seal 



assembly is installed over, and is thus frictionally secured to, the annular valve guide 
22, which in turn is frictionally secured within the noted aperture 24 that extends 
through the cylinder head deck 26. It will be apparent that the valve stem seal 
assembly 10 is only installed over that portion of the valve guide that protrudes above 
the cylinder head deck 26, and that the valve stem 20 is designed to reciprocate within 
a stem-receiving aperture 36 defined by the interior of the valve guide 22. 

[0019] During the operation of an engine (not shown), the combustion process 
occurs in rapid cyclic fashion. The valve (not shown) affixed to the valve stem 20 is 
designed to open and close an intake (or exhaust) valve port (not shown) at a rate of 
several times per second. A cam on a camshaft (neither shown) urges a cam actuated 
opposite end (not shown) of the valve stem 20 downwardly in a reciprocal or cyclic 
manner against the constant force of a valve return spring (not shown) that bears 
directly against a retainer flange or spring seat flange 40. In accordance with Figures 
1 and 2, it will be appreciated that the return spring bears against the upper surface 50 
of the flange 40. The flange 40 defines the lowest extremity of the retainer 16, and is 
formed at the largest diameter section 28 of the retainer. The retainer has upwardly 
converging, successively smaller diameter sections 30 and 32, as referenced from the 
deck 26. Section 32 is part of the upper end 14 that supports the seal body 12. 

[0020] To the extent that the combustion process occurs within a cylinder (not 
shown) positioned just under the cylinder head deck 26, the valve assembly 10 is 
positioned extremely close to the combustion process. As such, the valve assembly 
10 and associated valve return spring that bears against the flange 40 are subject to 
considerable vibrations. It has been determined that this vibration gives rise to a 
tendency of the spring that bears against the flange 40 to rotate under vibration 
induced torque forces. Since the deck 26 is normally formed of a relatively soft cast- 
iron or aluminum, the hardened steel of the retainer flange 40 has a tendency to scour 
and to otherwise damage the surface 34 of the cylinder head deck 26. 
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[0021] This invention therefore provides several embodiments of the flange 40 
that are adapted to counteract a tendency of the flange 40 to rotate and to undergo 
sliding contact at the interface between the flange and the deck surface 34. Instead, 
the sliding contact will be transferred to the interface between the valve spring and the 
flange 40. The latter approach provides a significant advantage because both the 
spring and the flange are typically made of hardened steel, and are more suitable for 
handling relative rotation of parts under the typically significant loads imposed by 
valve return springs. 

[0022] Referring now to Figure 3, a fragmentary cross-sectional portion of a first 
embodiment of the improved flange 40 incorporates a radially extending body 42 
having a bottom surface 46 that includes an axially protruding projection or bump 44. 
A plurality of such bumps 44 are employed, and adapted to engage corresponding 
depressions, holes, or receptors, shown as a depression 38 (Figure 1), provided in the 
top surface 34 of the cylinder head deck 26. A stamping process may be employed to 
form the bumps 44 during manufacture of the metallic retainer 16. 

[0023] Another embodiment of an improved flange 40' is depicted in Figure 4. 
This embodiment does not require a corresponding depressions, hole, or receptor to be 
provided in the top surface 34 of the cylinder head deck 26. Instead, this embodiment 
provides a sharp protuberance on the bottom of the flange 40' that is adapted to bite 
into the deck surface 34 to prevent rotation of the flange 40'. The flange 40' has the 
form of a "multiple star" pattern, essentially a circular jagged edge, that can be 
produced simply by a through-hole punching process applied to the radially extending 
top surface 42'. Such a process will assure that the jagged edge extends from the 
bottom surface 46' of the flange 40' as intended. 

[0024] A third embodiment of the flange 40" is depicted in Figures 5 A and 5B. 
The flange 40" includes a protuberance 44" in its bottom surface 46" that may be 
described as a "sharp radial ridge" pattern. The protuberance 44" extends radially 
outwardly along the bottom surface 46" of the flange 40". Similar to the previously 



described embodiment of the protuberance 44', the protuberance 44" is adapted to bite 
into the surface 34 of the cylinder head deck 26. 

[0025] Finally, a fourth embodiment of the present invention is shown in Figure 6. 
A washer 70 has a bump style protuberance similar to that of the first described 
embodiment. As depicted, the washer 70 is employed in a valve guide and stem 
assembly 60 having no valve stem seal, such as might be employed for an exhaust 
valve application, as earlier noted. The washer 70 is supported on the deck 34' and 
circumferentially surrounds the valve guide 22. To the extent that the washer 70 is a 
stand-alone item and is not part of a valve stem seal retainer, it is dissimilar in that 
respect from the previously described embodiments. All other aspects of the 
described invention apply to the washer 70 of the embodiment 60. Thus, the washer 
70 can be modified to include the prior described alternate forms of protuberances 44' 
and 44". 

[0026] Although the described embodiments of this invention contemplate that 
the retainer is formed of metal, other materials may be suitable depending upon the 
harshness of the particular environment. For example, some glass- filled nylons or 
other plastics may be suitable for some engine environments, particularly the first 
described bump style protuberance 44. In such cases the cylinder head deck will 
include depressions or apertures to accommodate protuberances 44 formed of plastic 
materials. Moreover, the spring loads against the flange 40 would necessarily be 
relatively low for successful application. 

[0027] It is to be understood that the above description is intended to be 
illustrative and not limiting. Many embodiments will be apparent to those of skill in 
the art upon reading the above description. Therefore, the scope of the invention 
should be determined, not with reference to the above description, but instead with 
reference to the appended claims, along with the full scope of equivalents to which 
such claims are entitled. 



